Introduction {#Sec1}
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Oral anticoagulants are life-saving treatment for patients affected by cardiovascular disease. Vitamin K Antagonists (VKAs) have been recently almost replaced by Direct Oral Anticoagulants (DOACs) in the treatment of patients affected by atrial fibrillation and venous thromboembolism \[[@CR1]\]. However, there are patients who still need treatment with VKAs due to severe kidney failure or other pathological indications such as mechanical heart valves prosthesis or Antiphospholipid Syndrome. Moreover, some patients still assume VKAs refusing to change their therapy when a DOAC is properly indicated or have to be treated again with VKAs because of DOAC failure \[[@CR2]\]. In Italy, the Italian Federation of Centres for the diagnosis and the Surveillance of the Antithrombotic therapy (FCSA) is an important national network of Thrombosis Centres (TC) that have a central role in monitoring patients treated with oral anticoagulants offering a high quality therapy in terms of safety and efficacy \[[@CR3]\]. VKAs require a periodic clinical and laboratory monitoring of the prothrombin time (PT) in order to maintain the level of anticoagulation within the therapeutic range.

This means that patients have to go to their TC for blood sampling and to wait for INR result, therapy adjustment and the next scheduled appointment. They have to leave home, often to use public transport to reach the TC, stay in overcrowding waiting rooms, exposing themselves to contact with other people. The COVID-19 pandemic \[[@CR4]\] has completely changed our lives, nullifying inter-personal relationships to avoid contagion. At this time, it may be useful to re-organize the daily clinical practice in a TC whose task is to monitor especially elderly frail patients, at high risk of contagion and death.

A model of thrombosis centre re-organization: our experience {#Sec2}
============================================================

In this report, we describe the re-organization of our TC that could be an example on how to face the emergency due to the COVID-19 human-to-human infection (Table [1](#Tab1){ref-type="table"}).Table 1Thrombosis centre re-organizationFirst phase How to avoid overcrowding  Blood sampling precisely scheduled  Reduction of frequency of INR monitoring  Blood sampling at home  Telephone and e-mail cousellingSecond phase How to reduce patients' attending TC  Switch from AVKs to DOACs whenever possibleThird phase Telemedicine  Self-testing at home  Web platform where to send INR results and AVKs dosages

Our TC belong to the FCSA and a total of 1110 patients are followed for their oral anticoagulant therapy.

COVID-19 infection has completely changed our organisation forcing medical staff to work hard during the first period of the pandemic to avoid overcrowding and close contact by patients who attend the TC for monitoring their therapy.

How to avoid overcrowding at the thrombosis center? {#Sec3}
===================================================

On March 11, the World Health Organization declared the COVID-19 pandemic and in Italy the lockdown began.

In the first phase, all patients were called on phone in order to plan blood samples in groups of 6 people every 30 min. Because of COVID-19, the time to take blood sample has lengthened. In our hospital, before attending the TC, patients have to fill out a questionnaire about their state of health, contacts with people at risk of infection or affected by COVID-19 and any movements from their home. Filling out the questionnaire followed by a careful patients' hands washing with hydroalcoholic solutions take at least 10 min. Moreover, for each patient, nurses have to change gloves and disinfect the surface where they have made blood sampling.

Moreover, patients were advised either to wear a face mask to prevent the COVID-19 contagion or to stay home and call their general practitioner in case of fever, dry cough and sore throat. Our teaching hospital is a COVID-19 free hospital as the Local Health System decided, so we are not allowed to admit this kind of patients.

It is known that the mortality rate for COVID-19 is higher in elderly patients affected by cardiovascular and chronic respiratory disease, diabetes and obesity \[[@CR5]\], pathological conditions that are frequently found in anticoagulated patients. Most of our patients over the age of 80, who cannot be treated with DOAC, are therefore advised to carry out their blood sampling at home. In our region home blood sampling is arranged by the Local Health System only for patients who have obtained home care because of their comorbidities, otherwise all patients have to pay a nurse.

All INRs are performed in our Thrombosis and Hemostasis Departmental Unit laboratory while INRs carried out in other laboratory are not accepted. This attitude is intended to avoid the possible inter-laboratory INR variability and therefore to preserve the effectiveness and safety of the VKAs dosage. Our laboratory performs two types of quality control: internal and external, the latter is organized by the FCSA once a year by sending to the laboratory unknown INR lyophilized plasmas.

The frequency of the INR monitoring in our TC has been reduced. Before this pandemic period, it used to be as follows \[[@CR6]\]: if the INR value was stable within the therapeutic range the next check was booked after 4 weeks, if it was out of range the VKAs dosage was changed and patient was ask to return after 10 days. A more strictly control (1, 2 days) was used when a patient was in an overdose state. Right now, the time interval between one INR check and the other has been significantly increased: from a minimum of 5--6 days in case of overdose to a maximum of 6 weeks when the level of anticoagulation is stable \[[@CR7]\].

The median percentage of time spent in the therapeutic range during the last 3 months (March--May) was not different from that in the previous three ones (December--February): 81%, (8--100%) in both periods. No bleeding or thrombotic events were recorded.

Although, COVID-19 infection is not as widespread as in other Italian region, anticoagulated patients often referred to our TC for having information about the risk of getting COVID-19, the correct way to use the individual protection devices and a delay in their scheduled appointment for fear of going to the hospital and getting the infection. Two of the doctors at the TC worked every day answering the phone calls and e-mails sent us by the patients, reassuring them and providing accurate and detailed informations.

How to reduce the number of patients which daily attended to our thrombosis centre? {#Sec4}
===================================================================================

In the second phase, the clinical history of all patients has been reviewed to identify the patients that could be switched from VKAs to DOACs. It is well known that DOACs therapy does not require a closed monitoring \[[@CR1]\]; therefore, it is the best treatment for patients who have the indication, in a condition where the lockdown is life-saving as the anticoagulant therapy. Moreover, in Italy, DOACs are reimbursed by the National Health System.

Before COVID-19 pandemic, most patients (*n* = 519, 47%) were on VKAs therapy. All the naïve patients affected by atrial fibrillation and venous thromboembolism are treated with DOACs if no contraindications do exist, but the most difficult task is the transition from VKAs to DOACs in non-naïve patients already on VKAs therapy.

Several patients preferred to continue monitoring their PT and looked very wary at the new drugs despite being provided with precise informations about the risks and benefits of both medications \[[@CR8]\]. Especially very elderly patients, who have been treated with VKAs for many years and have never had adverse events such as bleeding or thrombosis, refused to take DOACs probably because they were more wary of novelty and less conducive to changes in their healthy lifestyle.

At the moment, after almost 2 months, in our Thrombosis Centre, the number of patients treated with DOACs is increased by 20% reaching a total number of 691. Many patients, aware of the danger of contagion and the need to comply with the lockdown, have eventually agreed to change their therapy, putting aside their anxieties and doubts.

How to improve the thrombosis centre re-organization? {#Sec5}
=====================================================

In the third phase, we addressed the problem of those patients who did not have an indication to DOACs or who did not want to take them. The number of patients still treated with VKAs were 418.

Portable coagulometers can provide significant aid in the management of the VKAs treatment since it allows patients to perform the PT INR at home \[[@CR9]\]. Portable coagulometers has been evaluated in several randomized clinical trials and meta-analysis \[[@CR10], [@CR11]\] showing that their use is associated with a reduction of thromboembolic events and similar safety when compared to standard care.

In our thrombosis centre, portable coagulometers have been implemented since 2004 and 110 patients are monitored in self-testing at home \[[@CR12]\]. An ad hoc web platform allows patients to send the INR result via web and to communicate with the doctors at the TC by means of a questionnaire about possible adverse events, changes in medications, scheduled surgery and proper drug assumption. In the same way, patients receive the dosage adjustment and the next scheduled appointment sent back by the doctors of the TC. Good results in terms of safety, efficacy, and patients' satisfaction were obtained. VKAs monitoring by self-testing at home improves adherence to the therapy and patients' quality of life, especially in elderly who can avoid to attend the TC. This advantages are counterbalanced by the high cost of the device and the test strips.

Only one patient, in the COVID-19 period, accepted to buy the portable coagulometer and he attended the educational course, held by our biologist, through a video phone call.

Because of this problem, 307 patients needed to be monitored at our TC. The COVID-19 pandemic gave us an opportunity to further develop telemedicine. To avoid patients from waiting or having to return to the TC to withdraw the PT INR result a new ad hoc web platform has been created. It is linked with our software for managing anticoagulated patients (TAOnet, EDP-Progetti, Bolzano, Italy), that allows doctors to send the therapy on the web by a click. The patients can log in with a personal ID and password to view and print their VKAs dosage scheme and the next scheduled appointment without leaving their home.

We are also trying to further improve our telemedicine approach to the monitoring of oral anticoagulants. Patients, especially those being treated with DOACs, will allowed to upload on the platform their hematochemical examinations and reports of other specialists that could be sent to the TC via web. A questionnaire similar to that administered to VKAs patients will also be available for DOACs patients.

Conclusions {#Sec6}
===========

The TC re-organization allowed us to monitor anticoagulated patients respecting personal isolation and security measures to avoid possible COVID-19 contagion. None of our patients suffered from COVID-19 infection.

Overcrowding at the TC is avoided by precise scheduled blood sampling, increasing the interval time between INRs checks and encouraging blood sampling at home. Telephone and email counselling were guaranteed by doctors of the TC.

To reduce the number of patients who attend our TC, VKAs have been replaced by DOACs, whenever possible.

Telemedicine help us to avoid patients from attending, waiting or having to come back to the TC to withdraw the PT INR result and the therapeutic dose adjustment. However, the need to expand the use of the portable devices to as many patients as possible is countered by the costs that patients have to afford purchasing the INR point-of-care and the reactive strips. The lockdown on one hand has improved the COVID-19 pandemic limiting the contagions, but on the other has worsened the economic conditions of many people who cannot buy this device. In Italy, the high cost of the portable coagulometer and the reactive strips is in borne by the patients. An appeal to health authorities and industries for the reduction of this economic burden should be made.

It remains the sadness of not being able to shake hands and to receive a hug, even if the expression of the eyes, the only part of the face that the face mask does not cover, has become the new manifestation of affection, esteem and mutual trust.
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